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7flA]^ ^ o_ ^sflAlE^ ^^-O.^. Aj-g-^ ^SBl^l ^^Hl 

HSG#-°r ^sRr U-^ofl ^tl: 7] s^TjHH 71^(20)^ £r£ 

7> El 71 ^o]| of 5 SCCMol§>^ 4^7}>h# «t-§-^lHtflS. ^^§1-^ #°fl ^ 

^fl^i ^(26)31 S^^l ^Hl^^l £^(deposite)s]7]l S}^ ^7]]# 

°1^7l] ^3^£r 7l^S.S] <^3HM1 #7>^ ^^7]-^^ ^ 

^o.^ HSG^(26a)ol o}^ -g-ol^-Tfl ^^E]S.^ Sj-fe-cfl <>l-g-^t}. 7l ^JE.^^ 
^ofl, ^iflS. ^^7V^^ ^ ^7]-§H HSG^j-i: ^^§1-31, o]c^ 

£1^1^. HSG^# ^^M*H HSGf^l ^^^7)1 W. 
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^>3c.^| ^^1-^ ^^(a method for fabricating a semiconductor 

device) 

S. la £ lc^r 7^*13 §pf^o} S^^l HSGf^ ^^-^ ^^§> 

£ 2fe «>-§-^tf|« ^i^tM^ ^f^^ S^<*fl HSG## ^ 

Z15fl ac] ji ; 

SL 4a S. 4 c ^ ^sf)^^ srpf^<^ HSGf^ 0-5- 

H^^l HSGiM ^sfls] a>o]^ (average grain size)* wlJHSl-71 
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*5L^l ^jaL^oii t\]^ -*fs. ^ 



20 : 7]3t 



22 : 



24 : 4^ M^W^ ^Hf^) 



26a : HSG^ 



26b 



HSG# 



^^-o.^ ^-§-§1-71 ^ ^(storage electrode)-!: ^\]^} 

^1^-, ^sflAlB]^ ^EflA]^^^- ^7}-s}7] -^S}o^ f ^J^X] ^^"^ S 1 ^^^ 

S -%-o)f£ nfl^-oll 71 sj] a] b] ^ofl a}bh^] HSGCHemi 

Sphericl Grain)* ^^Rr ^ °1 ^3 ^HM^- °1 &i 3t ^«fl *fl 

2:^1 ^M^b] o_s-^^-( a cancave-convex)^: S^-g: #7l nfl^-ojl , ZL 

HSG# ^^§>fe n 9X°]*\ A}tf o] §>q-7> ^*13#S}^^>M-°lS} Aj- 

Sj-^oMj HSG7> ^^Sl^l ^SL^ ^}J1 =LE]JL #7] 7]^X\B\^}^-^^-o\]u]- 
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^IlflAlE^Jf^^-ofl HSG-& ^^l ^7\*}o\ *&^o] Olcf. 

tHs}|a1e-1 SFf^°l Al-izl-140) s^n^tflo]! ^^_s\o] 01^ 7)^ ^ofl HSG# 

& -f 4M ^^HHl ^3°! Sfe HSG# °H^1 u -i]sl-fe w 0 >rfo] -g-e§^ (blanket) 

HSG f^fe 7l^o| XV^-n^ofl £2=. 2B!j|^| ol 

^ ^sflX|Bl #^H1*!: HSG7> ^EjiE-s- s>fe ^d^^l HSG H^^HM^. 

HSG ^ u o v ^ yJ H ^l^iH^ ^Hf^^M 9X^ HSG^l 

^^1 ^1 ^T^l nfl^-^11 ^ <£-g: 9X^ Tl^l^fe *\o}7] ^ -g-^ 

-i: ^-ji 514. ^3 hsg^^ ^°i °i-8-£Ui 5U4-. 

£ la *M ^ lc^b ^nflAlBl §}«-^^^l i^ojl HSGf^ ilS ^^5} 

i^^r^l ^ ^51(flow diagram He}. 
HSG^^^r, titS-^l^^hdO)^ 0 !! ^b5r^-( 12)^1 ^ *ifl 

oil #el^el^^ $o\] o]*fl t\zJ\X\b\ ^^(W^ ^<5Rr & 

31(51 la)^-, «M-^wmH «>-§-7}^:# ^<?H ^"71 7]^^)B\ ^«.^q-( 14 )^ ^ 

^1 HSG^CHSG nuclei: 16)-^ H^rfe ^31(51 lb) ^, ^7] HSG^( 16)^1 
HSG§Kl6a)# 4:711(51 lc)S. °1^<>1 ^r}. 

°1^ HSG ^ ^tijr^^-S ^^(cold wall type)«h§- 

*«tH £fe ^€^(warm wall type) «h§- ^ ^ ofl a] ^^^^c-ll, ZL ^*»*\ ^ 

41 ^^(selectivity loss margim : 41 ^ ^^MbHl HSG# nfl , ^^2) 

5^<*fl HSG7> ^^^Ife ^5LH -f^>7l nfl-g-ol^. 



^r* Ml^H #^4-^1 y%*\ ^ ifl^f 10°C-~20°C -Sr^S. -fr^l *1 7] ^ «>-§- 

^-t-^olfe- ^-5-^*1^ ^^JeLC quartz tube)^ 

igrsHfii ^J±l: 200°C~500°C^ $-x)$}JL 7] ^--g; ^ ^ 7}<I 

X\%] t^o. tiV-g-^tfj^^ ^ois|- 5X£] §l^( pre -heatin g )Al7l^ 

^ ^r-g-^ol^ ^« ^-g-*M« °l-g-§}^ HSG^# 714a1b] 

S^^l U>$SHr- #5fl Tl^flAlE] 7^Hj-^^ O>2flofl^ ^ ^€ 2 

£3^- ^Ml §1-711 3°lcf. 

5L 2~ ^r-S-^tH* ^^fl^lBl S"Hf*i^ K^} HSG^# ^ 

^«H=- w o v ^^r ^^1 ^ ziell^^Al, i£-§-^u1<J) ^r-g-Al^]-^ ^Tfl-Ir 

SL 2# ^S^, *>-§-^«l* HSG#^ EL?\} £ 

tf)vfl5l ^£7} 7l^£^- ^^§1-711 ^ Cf-a- «>-g-^tHMl3L ti>o. 7 >^7> 71 

^ ti>^-§>^ ^Oluf. m * oil tt -tf#3b v}^} ^ °1 

^4^71- ^LM-JL &t}. ^-§-^^°ll ^T^^fe ^T-§-7>^#^ 7l^oll til 

3fl ^ 7l^cHl ^^§1-711 ^Uf. «h§-7>^7> 7)^o\] ^ 
71^:4 ti>-§-7}^i A\o}2] £^X}7} 3.7} ttll-g-oll «>-§-7>>i7l- 71^5.^ 
5. 7><l£M 71 ^ ti>-§-S}7l ^lfe ^ ^^1^-. 

Ur^M RSG ^Jl^lfe ^ Tl^flAlEl^ o] X\ 
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51 3^r ^-§-^1- °l-g-§M ^sfl^lBj Spf^^ HSG## 

51 3^ ^-§-^^1- HSG^W3£- ^-A 

^lOT HSG^l^^ ^ HSG^ ^^^](T2')S ^uf. ^oV^ sj-c^l 

(Tl')fe ti>-§-7>^^ 71^5] a>-§-^4 HHj.s.711 §>7l ^S>o^ tiV^-^tfjoj ^o] ^ 
200°C~500°C^1 £51^u|HH -fH^t}. o] ^^oV^sJ-^HAi^r «>-§-7>^7> 

^ ^Hh ^-g-7l-i# *>-g-^v}H ^<a§V^ HSG^H ^Je.sM ^S^^Hl ^ 
i]7fl §>fe HSG^^31(HSG seeding setp)7> ^^M". ^x]^^ ti>_o 7 ].^ 
^ ^4?1- 4^-, <I*]3] (anneal ing)^ ^^fl ^7] HSG^-g: ^Wfe HSG^ ^ v 

51 3-1: t±X\ ^ y>^- o)^ 

200°C~500°C^ ^515. -fH s] 7] nfl^-ofl ^ v}] ^ «>-§-7>^7|- 7] ^JES}- 

^-51i?_ 7>^5]olAi ZL 7l^ wV-g-Sj-fe # AjTi^r ^-g^^H «1 «fl 

^r^Mfe nem, ^*fl^ ^r-g-^Bl* HSG^^^^^l ^1 

7i2flA]El <3] ^ *l-g-^(capaci tance)£- ^*fl.S. ^Hr^^l ^ 1 

0%~20% ^§51 T^S^uf. oj^ aKo^^ ol-g-g]-^ HSG#^ ig-g- 



Uj-^, J± i£t§o} SL^o. ^^ A]E ^ ^ ^^E)- HSG M 

zz.e-jl<y a.7l# ^7H^a-i ^4 ^ ^ -g-^ ^ #51*11 #*1<21 *\) 

^ ^H£, ^1^ HSG ^12: ^°1H^ ^^1^ 3# ^ 

( capacitance)^ ^(Cmin)^-Cf c-| -g-e£(capaci tance)5} 

(Cmin)-I: <£^r ^ ^51^ Sfc #51*11 #*1 ^ ^^^1^ *fl2: ^-g; ^ 5U 

(^) 

*fl #*1<£| ^ ^ o. ti>-g-^fltf|-- §1^§>^ #711^-; 51^ fe]^2l2n]-0£ o] 
^o]*\ ^^X\B\ £±t #51*11 7}^ #7l #-§--" tH^ig. #7^; 

#7l #-§-^131^ ^ ^517> ^ 1 -£51 ^vfliL #^SJ-^ ufl^l #7] #-g-^ 
lljS ^1 1 #-§- 7>^# #71 TlsflAlBl ^^-#o]l ^5l35|f ^ 

#711^-; #71 ^1 2 £51 #51*11 7l^# #711^-; #71 

£517} #7] *fl 1 £51 o)^3f #7] #-g-^tHvHS. #71 *fl 1 # 

-g-7}^l} S>£ ^1 2 ^ #-§- 7>^1- #71 TlBflAlBl ^ #6fl 

^7fl5l HSG ^S>fe #^1^1-; HZ) 51 #71 #51*11 71^ o| ^ §1-01 
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^7fl<2} HSG ^)#-g; ^#§}^ #7l tH^IMeI ^ ^-ofl HSG ^ ^ «Kf ^1* 
r}€- ^-^J oil n}^, «>5^1 #^ ^2:^^, «>-§-^^# §1^ 

^ji, zl7^9] tfl«. ^ i ^ ifls. -H-^lsm #7^; #71 «>-§-^tHifl 

S HV-g-7>>h# #71 «>-§- ^«1tflt>|| ti>J=^ 71^ #^fo]] 

^sflAjE] *I^#ofl ^ 7fl^ HSG ^#^r ^§Kr t&AQ> #7] 71^ ^ 

^Sj-a] ^7fl ^ HSG >$#SH #71 Tl^flAlEl ^ >y-6fl HSG^-g: 

^ ^-^im i^M, #^1 tiV-g-^-i. #7)1^ #71 ti>-§-*]*|<i] qjif f£ 

7} ^1 1 £r51^ifl^ ofl^l #71 tJV-g-^tHtflii. #71 nj^o] ti>o_ = 

^r^^cr) ^- 7 ] ?]l%X\tf ^^-#oll ^BlSoV^ ^h}^ i^t}. 

^^^1 £ ^ ^HHl #^1^1 T^^^r, ti>-g- ^B] o] 

§1^°11 ^1*11 *fl 1 -gri^^Ml^. ^W^fe ^rTil^-; ti>i^ 7]^; #Jf 

°11 ^sfl^l^l -3^- #°11 4^r7flfi1 HSG ^#^r ^^^7] ifl Sfl *l~g-Sl-fe 

7}^# ^^Hr ^31^; ^2]JL #71 HSG ^#^1^ #71 ^l^-# 

<=>11 HSG^ ^*Hr ^7]1# #71 tiV-g-^S] ^^741fe #71 Tl^A] 

3 ^#»11 ^^s^ ^#W. 

(^Hl) 
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.£ 4a^} S. 5<>1H a}<^°l , a. ig-^o] ^AloJlofl u}^ t^a] 

E] ^115:^ ^^, 7]^;(20)^ oj-^Sj- E]7l ^ n] ig=o] ^^7}^(°f 5 SCCRH 

^-S-^vfls ^^Hir ?H1 4^(26)3] S^ofl u^o) ^ 

oj-^^ofl ^ 7 >^ ^^71-^3] HSG^(26a)^- ^ -g-^Sj-Tll ^3 

^ 5fl^ (24)^1 *g>$^ «VS.^1 7l^r(20)ol *>-§-^ M ^ )<*fl 

^(load)^. ^>7l 71^(20)0] wV-t-^a-j^j^ ^5\7] ^ofl o] til-g-^ 7><t 
^^^11 ^11 ^"71 vfl^f ^7] ^51fe 200 <, C~500°C^5L:sL -fM^H 5^ 

^, <£*b #7] 71^ 7>^A]7l^ *\ ^ E-j °H 5.^-^1 51 ft^Wdh ^ 

<*fl 9\n 500°C~630t:^ ^5L^L -frx]^. ^7} 7}^^ , £\ 

(SUS) ^ ^ §1E1^ Ol^ Ol 71^0)^ ^>§f^ ^^oflTflfe- 7.>^ 

7iJo]cf. ^1-71 A^E^ ^-71 7}^ -fj-^^- T 2 "^^ Si 

4 A 1 £. 4a<^l S.^1^ ^ ^1, A o V 7l 7l^(20)^r *Hr*MS- ^1^ 
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^(seeding)^^ HSG^1(26)^^^ 2*\ #1^31^1 HSG ^(26a)^°l *\$}si 
#7] HSG ^(26, 26a)£] ^^ofl A>-g-sr]-^ 7^S^ , -^31<?1 

(SiH 4 ) f °l^^l^l(Si2H 6 ) ^ DCS5L j= 0^^147}- A]~g- 

€ ^ Si^-q- J§.# 7>^ol^ Af-g-^ ^ oicf. 

^7^ l^V £ 4 a ofl^ £A]5l u^^o], 7l^r(20)^ £r£7} Sj- 

£)7l ^ofl d^7l-^# *]^(<^ 5 SCCM^}) ti>-§-^^^^. ^r^M 5L^I# nfl^ 
(26)^: ^§Kr #el^£-l^ ^Sl^^r ^^(deposi te)^>^ HSG7> 

^^tt -tfl^TlHH °W -g-°1^7ll HSG^o| ^^z\7\] &7\)m- 

A. 2*\ ^]^^r, -£ 4b°\]*\ 51^5^ w^^-o], 7l^^7> ^r^s}-^ q-g- 1*} 

^ HSG^O] # 7 ] #5^3^M1 ^J^Tll is}^ ^7ll# ^cl^cf. ^1-71 l*}, 

xl0" 3 £s( tprr )ol§|- 5 . ^o] y}-a^]«5}-r}. 

2^1- ^1^^:?^7> ^S-E]^, ii7]-i5] f^-Sl-JL, 

(annealing) ^^17]- ^J^nf. 0} c*^ ^ ofl a] ^ , ^ofl £a]^ taj-S^o") , 

HSG^o] ^v§}o) HSG#(26b)ol aJ- 7 ] ^H^t]]^ o]^ v}*)- 

4-8- ^2fl 71^ ^ ^ ^ofl o]^ HSG^^r ^^-g: ^52 
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S. la tfl^l £ lc^l^i 5L<*1^I ^r°l, ^5fl^ H SGf^ ^ 7] HTfl 

71^(10)^1 ^J£^ ^IW^lfe 4# d J-S-^^^ 

ofl HSG^-8: ^^«>fe ^l^^r^l ^ , ^7} HSG ^-g: HSG^°-^ 

^^l^lfe- (anneal ing)^^lS ^t^t °H1 tfls>o} , S- 4a 

5. 4c<M 5.*]% W^^o^ HSG^^ ^^7l#^r 71^^^ <^ 

§>fe 1*> ^l^^^l^-, 7] ^-£51°] o>^^6il ^ 7 >^ a>-g. 7 >^# ^^-SH HSG^ 
(26a)# ^^Hr 2*\ #l^#2fl ^, o]^^^ ^ 

^W, £ i*> *1^3HH, «]--§- *fl^^ ^ ^£7} 200°C~ 

500 TC ^r*)s)Jl 9XJL, iEfl- a>-g-^tH^s. i^^fe *>-g-7}^7j- ^ 35°C^ 

§lD(pre-heating)^ A o v ^Hl A 1 ^^7] tq)^-ofl ? ^7} 7]s&-&S.*\ 

-S-^Hl HSG^l^^l ol^ol^lrl.. ol^i #7] 7l^(20)^r 500n~630lC^l £rS. 
S. 7}<*S\c>) 71 ^ ^^ifl«-«-C|7l7> ^ ^ 4# , ^7>^ ^7>>i7> # 

-g-^tHvflS. ^-g-S]^ 3H) 0}^ 2 *V o^o^cf. #7] ^^7]7> 20 

0°C~500°C -B-^l^Tfl 740.^^ ^-71 -Fr^l §1E1# ^4 

0 l^-^r 0 l, ^BflAlEj^ 7112:^^, ^ «1ofl ^^A-l HSG^^T ^ 

^]7]7l nfl^-ofl , 6b 6fl 51 a) ^ w^^ol o_i?_ HSG #(26b)^ ^ 
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zi£ll<y 3.7] (average grain size)7 r ^efl^ «o v, ?Hl HSG^(16b)^f «l 

57^^ .g. ufl ^j-sqo^-j, ^-7] t^a]^ ^ ^ -g-ifM: 7]-^ ^ oiq-. 

^, HSG 7fl^w 0 >^o11 oj^Ai 7t]^Q ^2flAlE-l^ ^efl°j HSG ^3. 

*$^°\\ ^lS-g tH^aIbI^uI- ^ ^ -g-^( capacitance)^ & 

(Cmin)-g: 

^#§1- t)>^f^°l , ^ t^^l HSG ^l^wj-^ofl ic}-e^ i 7l^r ^sj-^ 
1*V HSG ^ ^^(Tl")°l -S-^Hl ^ SW- ^ 2*V HSG ^ 

^(T2")<^1^f£] HSG#(26b)^ ^<*fl <^l^fe *l#-8: 

J£^r, l* r HSG ^ ^ 2*> HSG ^ ^-i" ^^^1 HSG^(26b)-g: ^§ r 7ll 
s]^, £. 6b^l y r^f ^r°], ^ HSGf^(26b)^ #Bfl^<^ ^«fl HSG %- 

(16b)iicf #tJHO-S. ^- ^-2- zisflo] a}o]^ 7}^ ^ 91^. zl ^nf, ^ 

[^33 jM-] 

h}^, ^dj| cq^ hsg 7l#^r ol-g-sj-o^ HSG# ^H^l^l 
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1] 

ti>£^l #*1<^ ^12: 

#7l w>-§-^^o^ tfl-if ^£7} ^1 1 ^JE ^^tflS. ^Spt nfl^l #7] 
-§--Arf|Ml^ ^1 1 <£S] tiV-§- 7j->,# AJ-71 TlBflAlEl ^^#o]l ^Srt-g- 

^Wfe ^r^l^-; 

#71 ^1 2 ^ -rl i~H °ll A 1 #7] «V£*I1 71^ §1^^ 

#71 141 -&S-7]- #71 1 ^SL o]^Jf ^-y] HV-g-^tilifl^ #71 *fl 

1 ^-§-7>^^ ^ ^ ^ 2 ti>-§- 7>^# #71 7) 2j] X| E-| ^ 

^- #°U -^^711 ^1 HSG ^7]l^-;^BlZL 

#71 «>5^1 71^ cH^^g}^ 4^7fl^ HSG ^-a- #71 TlsflAl 

El ^ #^1 HSG ^ ^11: i^lfe «>£.^1 #^ 7il2: 

2] 

7fl l iHl 

#7l ^1 1 «>-g-7>^fe ^ 5 SCCM ^1S}°1 #^1^1 *fl2: 

[3^8- 3] 

»1 1 
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#7l all 1 ^Si^ir ^ 200 °C ~500°C°1 #^1^1 ^I2i . 

4] 

^1 l #°ll 

#7l «H-7}^ir SiH 4 , Si 2 H 6 ^ DCS 5. ol^o^ Q]^ ^ ^^^^ «tS.^l 
5] 

^ 1 ^<H1 

#7l «>-g-7>^^ 30°C~40°C £rJ£^3H^_ SB} §l^fe «V3E.^fl #*1£| afl 
6] 

^1 1 ^<H1 5^1, 

#7l ^-g-^tH^l ^ #^l 7>i# riv-g-^alvfls ^*Kr &7)) 

lxi0" 3 torr olsj-s. -fr^l^l— «tS.^fl #*1£| aflS ^ - 
7] 

^1 1 5^1, 

#71 2 -8:5=. 500°C~630°C°1 ^VEL^ #;x|<2] ^ . 

8] 

^1 1 #°H 

#71 «H-^tHfe W (warm wall type chamber )<?i «>5I*i| #*1S] ^ 
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[^n 1 ^- 9] 

tiKg-*fltf|^ §]^§>J1, 117^9] ifl-sf ^£1- *\] 1 £5. ^ ^ ^ 

7]^- ^ifo]l ^^13 ^#°11 ^ 7^ HSG ^#^r ^ sHir ^Tfl^; 

#7l ^^11 4^ 7 fl^ HSG ^#-8: ^#§H #7] 7^ a} 

^ ^ #°fl HSG^ 

#71 «>-§-^tf|^l Ul^ ^S.71- Tfl 1 ^51^^ nfl^l #71 «]:-§- ^ 

tf|vfl^ #71 ti>o. 7|.^^. #71 ?} sfl A] E) ^#<*fl ^^^-^ ^ 

^sffe ^l* ^-#^}-^r «>£.^1 #*1^ 
[^^J- 10] 

#71 71^ #71 *K§-^ifliiL #71 «>-§- 7>^# ^ 2 

£r51 ^ ifl^ 7><lSl^ tiK5L*fl #^1^1 ^2: ^ . 
11] 

7il 10 5U°H, 

#7l *fl 2 ^S^fe 500°C~630°C^1 *KE.*11 #^1^1 #^ . 

13^8- 12] 

^ 9 *<H1 5^1, 
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ft A v}ft2>\ ^Ir-s-^tH 5 seem °}S[9H «KE.*H ft*] 2] ft^ . 

i^^ft 13] 

*fl 9 «<H1 5a°H, 

>fl 1 ^-f-^^lfe 200°C~500°C < y «>£^ ft*\2\ « 0 >^. 

14] 

^1 9 ft°\) 

#7l 7>^^ SiH 4 , Si 2 H 6 ^ DCSS. U^f 1 ft 

ft^ ■ 
[^^ft 15] 

A 9 «<H1 5U°^1, 

ft7) 30°C~40°C ^ifl^ JELS] SlJ=s|fe ^51^1 711^ ft 

^. 

16] 

^ 9 *<H1 a^h, 

#31 ixi0~ 3 torr 3 ^ ^ H o v ^ . 

i^^ft 17] 

#51*11 7]& ftJf-oH ^2flA]tl ^ ft°\] ^ 7flSl HSG ^^§> 
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■^-7] HSG ^A ^sflAlE] ^^ofl HSG^-i- ^^Rr 

^7] «h§-3«tH3] ^Sj-^l^ ^"71 ^SflAlE-] ^1 ^-^J-oll Hl-TZj--^- 

[3^8" 18] 

*fl 17 ^Hl &<H*1, 

^ ^-71 tiV-g- 7}^# ^7) ti>-g-^tf|mS ^^JEL^ *>^1 #*1<51 
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[51 1£] 



[51 la] 



(Prior Art) 









— 14 









[51 lb] 



(Prior Art) 
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[51 lc] 
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